Up-regulation of protein kinase C in regenerating optic nerve fibers of goldfish: immunohistochemistry and kinase activity assay.
Protein kinase C (PKC) activation has been associated with synaptic plasticity in many projections, and manipulating PKC in the retinotectal projection strongly affects the activity-driven sharpening of the retinotopic map. This study examined levels of PKC in the regenerating retinotectal projection via immunostaining and assay of activity. A polyclonal antibody to the conserved C2 (Ca2+ binding) domain of classical PKC isozymes (anti-panPKC) recognized a single band at 79-80 kD on Western blots of goldfish brain. It stained one class of retinal bipolar cells and the ganglion cells in normal retina, as shown previously. Strong staining was not present in the optic fiber layer of retina or in optic nerve, optic tract, or terminal zone in tectum, with the exception of a single fascicle of optic nerve fibers that by their location and by L1 (E587) staining were identified as those arising from newly added ganglion cells at the retinal margin. Normal tectal sections showed dark staining of a subclass of type XIV neuron with somas at the top of the periventricular layer and an apical dendrite ascending to stratum opticum. In regenerating retina, swollen ganglion cells stained darkly and stained axons were seen in the optic fiber layer. In regenerating optic nerve (2-11 weeks postcrush), all fascicles of optic fibers stained darkly for both PKC and L1(E587). At 5 weeks postcrush, PKC staining could also be seen in the medial and lateral optic tracts and stratum opticum at the front half of the tectum and very lightly over the terminal zones. PKC activity was measured in homogenized tissues dissected from a series of fish with unilateral nerve crush from 1 to 5 weeks previously. Activity levels stimulated by phorbols and Ca2+ were measured by phosphorylation of a specific peptide and referred to levels measured in the opposite control side. Regeneration did not increase overall PKC activity in retina or tectum, but in optic nerve there was an 80% rise after the first week. The increased activity verifies that the increased staining in nerve represented an up-regulation of functional PKC during nerve regeneration.